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DETAILED ACTION 
Response to Arguments 

Applicant's arguments filed 9/20/04 have been fully considered. The Examiner is 
including a copy of the translation of Siebels (EP 517030) as requested as attachment 
A. This Office action is non-final. 

Double Patenting 

All claims are provisionally rejected under 35 U.S.C. 101 as claiming the same 
invention as that of all claims of copending Application No. 10/375,540. This is a 
provisional double patenting rejection since the conflicting claims have not in fact been 
patented. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more clainns particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 117 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Regarding claim 117, "graft" lacks antecedent basis. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 
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Claims 111-118, 120-123, 126-127 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Albee (Bone Surgery with Machine Tools). 

Referring to all figures, specifically figures 10-12 and 15, Albee teaches: 
a first cortical bone portion; 
a second cortical bone portion; 

said first cortical bone portion and said second cortical bone portion having one 
or more through holes sized and positioned for receiving one or more retention pins for 
connecting said first cortical bone portion to said second cortical bone portion; and 

one or more retention pins of appropriate diameter for connecting said first 
cortical bone portion to said second cortical bone portion to form said assembled bone 
implant unitary body. 

Regarding figures 11-12, Albee teaches superimposed first and second cortical 
bone portions each have a D-shape having a through hole with receives the I shaped 
pin interpreted as having an appropriate diameter. Albee teaches the pines are grafts 
which inherently comprise cortical and cancellous bone. 

Regarding claim 116, mirror image, see at least figure 15. 

Regarding claim 121, the embodiments shown in figures 11-12 are sized and 
shaped for in the form of a cervical implant. 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 111-118 and 120-128 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Coates et al (5,989,289) in view of Siebels (EP 517030). 

Referring to all figures, Coates teaches a D-shaped cortical bone spinal implant 
(see column 1 1 , lines 42 et seq.). However, Coates et al fails to teach said implant can 
comprise a first and second portion capable of being connected by a pin. Siebels also 
teaches a spinal implant and teaches stacking portions 11 of the implant and connecting 
said portions with pins 17. It would have been obvious to one having ordinary skill in the 
art to have utilized the teachings of Siebels to stack and connect individual implant 
portions with the D-shaped cortical bone implant of Coates wherein multiple portions 
could be stacked and connected by at least one pin in corresponding through holes to 
adjustably build the implant to a desired height (thickness) to best fill the disc space as 
desired by the surgeon. 

Regarding at least claims 114-115, 123, and 127, lacking any criticality in the 
specification, the use of the claimed materials such as titanium in lieu of those taught by 
Seibels produce no advantage and is considered an obvious matter of design choice. 
Additionally, Coates teaches the use of metal devices are foreign bodies which can 
never be fully incorporated in the fusion mass and produce stress shielding because the 
stiffness values do not match that of bone (column 2, lines 34 et seq.). Therefore, it 
would have been obvious to one having ordinary skill in the art to have constructed the 
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pin out of cortical bone or cancellous bone which can be fully incorporated and does not 
produce stress shielding. 

Regarding claim 122. see column 11, lines 62 et seq. 

Regarding claims 124 and 128, Coates et al teaches treating the spacer with 
BMP which would include the pins. 

All other claimed limitations are self-evident. 

Claims 111-118 and 120-128 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brantigan (5,192,327) in view of Coates et al (5,989,289). 

Referring to all figures, specifically figures 2 and 5. Brantigan teaches a D- 
shaped bone implant comprising: 

a first portion 21; 

a second portion 21; 

said first portion and said second portion having one or more through holes 24 
sized and positioned for receiving one or more retention pins 15 for connecting said first 
cortical bone portion to said second cortical bone portion; and 

one or more retention pins of appropriate diameter for connecting said first 
cortical bone portion to said second cortical bone portion to form said assembled bone 
implant unitary body. 

However, Brantigan fails to teach the first and second portions are cortical bone. 
Brantigan teaches the device can be made of traditional orthopaedic implant materials; 
see the abstract. Coates et al teaches a D shaped implant can be made of cortical 
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bone. It would have been obvious to one having ordinary skill in the art to have utilized 
cortical bone which is a traditional orthopaedic implant material as taught by Coates for 
any of the elements of Brantigan because ''5,192,327 to Brantigan teach hollow metal 
cage structures. Unfortunately, due to the stiffness of the material, some metal 
implants may stress shield the bone graft, increasing the time required for fusion or 
causing the bone graft to resorb inside the cage. Subsidence, or sinking of the device 
into bone, may also occur when metal implants are implanted between vertebrae if 
fusion is delayed. Metal devices are also foreign bodies which can never be fully 
incorporated into the fusion mass," See column 2, lines 40 et seq. of Coates. 

Regarding at least claims 114-115, 123, and 127, the combination at least 
teaches titanium or cortical bone, lacking any criticality in the specification, the use of 
the specific use of any claimed materials for the pin in lieu of those taught by references 
produces no advantage and is considered an obvious matter of design choice. 
Additionally, Coates teaches the use of metal devices are foreign bodies which can 
never be fully incorporated in the fusion mass and produce stress shielding because the 
stiffness values do not match that of bone (column 2, lines 34 et seq.). Therefore, it 
would have been obvious to one having ordinary skill in the art to have constructed the 
pin out of cortical bone or cancellous bone which can be fully incorporated and does not 
produce stress shielding. 

Regarding claims 124 and 128, Coates et al teaches treating the spacer with 
BMP which would include the pins. 

All other claimed limitations are self-evident. 



Application/Control Number: 09/905,683 
Art Unit: 3738 



Page 7 



Any inquiry concerning tiiis communication or earlier communications from the 
examiner should be directed to Bruce E Snow whose telephone number is (571 ) 272- 
4759. The examiner can normally be reached on Mon-Thurs. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Corrine McDermott can be reached on (571 ) 272-4754. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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@ Als Implantat fur Wirbelsaulen wird eine SGfieit5"e'^ K.:Mr.;;..z;^:Lv;. 
(11) vorgeschlagen, die alleine Oder zu rnfeHreren 
gestapelt (11 bis 14) zwischen WirjDelkorper einsetz- " 
bar sind. Einzelne Scheiben werden nach Bedarf voii • " 
einem Strang abgeschnitten. wobei die Scheibendik-^ " - = --^^^ 
ke dem Einzelfall genau angepaflt werden kahn" Dle-c^-' 
se Implantate eignen sich ihsbesondere fur Halswir^Q*-'' "• •QoC^o-^' 
be! sowie als Ersatz nach der Entf.ernung von fiandsr 
cheiben. Fur die Bildung eines Implantats aii^WePi--^^ ""'^-P-' 
reren ubereinandergestapelten Scheiben kann ^eirP 
entsprechendes Sortiment von Scheiben bereitge^^^^"" e.:"19-; 
stellt werden, die sich sowohl im Durchmesser ais--^-' - 
auch in der Hohe unterscheiden. Fur den jeweHigeh - 
Anwendungszweck werden demzufolge Scheibe'n rfvit- Scheibe .ers 
entsprechender Dicke ausgesucht und zusammeW^Q ^^-"^ ei'i^ep^ 
gesetzt, so daB sie insgesamt die erforderfich'^-H§h'e=-^S^*^^^^'— 
des Implantats ergeben. Verschraubungen yiM ^-'-^ ^- 'i 
besondere langere Handhabungen im eingesM^^rt^'-' '^'-'yj^''- 
Zustand des Implantats sind bei dem erfindulf^ge-^^j^ verwei 
maBen Implantat nicht erforderlich. Sch\e\y<z\'^. Sciiaei.j; 

ScfytilUia'ccie'n dc 
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Die Etfindung bezieht sich auf ein implantat tOr 
Wirbelsaulen, bestehend aus mindestes einem 

steifen Element. 

Wirbelkorper haben entlang einer Wirbelsaule 
unterschiedliche Grofien und sind von Patient zu 
Patient auch unterschiedlich. Beim Ersetzen eines 
Wirbelkorpers durch ein Implantat ist es daher not- 
wendig. das Implantat an die effektive Dimension 
des Abstandes zwischen den angrenzenden Wir- 
belkorpem anzupassen. 

Umdiesen Umstand Rechnung zu tragen, war- 
den Implantate entwickett (DE 30 23 942 C3), die 
aus im wesentlichen zwei in Schraubenverbindung 
stehenden Teilen bestehen, und deren axiale Hohe 
durch Drehen verandert bzw. an den Abstand zwi- 
schen den Wirbelkorpern angepaBt werden kann. 
Mittels Querschrauben Oder anderen Veranke- 
rungsmitteln werden die beiden Teile nach ihrer 
Einsteilung drehsicher verankert. Damit lafit sich 
zwar mittels einer Ausfuhrung eine ganze Band- 
breite von Abstanden abdecken, aber die Hohen- 
einstellung nimmt jedoch insbesondere bei einem 
feinen Gewinde relativ viel Zeit in Anspruch. 

Diesen Nachteil behebend, ist aus der WO 
90/00037 ein Implantat der gaUungsgemafien Art 
bekanntgeworden, das mittels eines Werkzeugs le- 
diglich zwischen zwei Wirbel eingeschoben wird. 
Das annahernd quaderformige Implantat wird je- 
doch aus komplizierten Einzetteilen zusammenge- 
setzt. 

Der Erfindung liegt daher die Aufgabe zugrun- 
de, ein Implantat der eingangs genannten Art zu 
entwickeln. das rasch impiantierbar ist, aber auch 
fertigungstechnisch einfach fur eine Vielfalt von Ab- 
messungen hergestellt werden kann. 
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rung des Anwachsprozesses strukturiert. rauh Oder 
in unterschiedliche Richtungen gewahlt ausgebil- 
det. Verankerungsmittet in der Form von herausra- 
-^enden-"^Spit2en^dienen'^ "def' sofortigemrSicherung 
■derPrdthese naeh der Implantation. 

Das scheiben formige tmplantat wird vorzugs- 
weise aus faserverstarktem Kunststoff hergestellt. 
Fur ein einteiliges Implantat wird gemafl einer be- 
-vbrzugten Ausgestaltung der Erfindung die Scheibe 
aus einem hohlen Strang herausgeschnitten. der 
aus ein^ Vielzahl von Flechtlagen besteht.^ Die 
Flechtlagen. .werden nacheinander auf einen ent- 
'sprechend geformten Dorn. vorzugsweise auf einen 
Dorn mit rechteckigem Querschnitt und abgerunde- 
ten Ecken direkt in einer Flechtmaschine aufgezo- 
-gen. Die Scheiben werden mit der gewunschten 
■ ■ ■ ■ • Roher'die^ GbWidie Scheibie yari abge- : 

• schnitten. 'Derartige Implantate zeichnen sich durch . 
ihre aufierordentlich leichte Herstellbarkeit aus. bei 
20 ^ ~der die ^Faserorientierungen gleich eiri'e optimale : 
: ■ -steifigkeit und Festigkeit des Implantats bewirken. 

GemaB einer weiteren Ausgestaltuag der Erfin- _ 

• dung" werden zur Bildung eines- Wirbeikorperim- 

r s:.-. .-'piantats 'zwei oder:mehre^re-S(:^ ■ 
" ■•25-"''"* gesetzt: 'In Fallwird "ein Vorrat von einem : 

ai-.CGren SoHiment- voh'-'^Scheibem- unterschiedlicher Hohe 
J , : c •: r '^ncj- :Durchrriesser^ gfehafien'' -Fur: eihe" (nniplantation : 
-r.; c^-^wiVd'"der- AbstaW zwischeTi'den- Wifbetn'-'gemessen • 

und-ents^pirebhe'r^^^ bzw.ctidhe -Sctieiben aus ::.:;k.;:: -: 

3q" '- dem 'Sortiff^ent ;zusammen- kombiniert; derart^ ■ -^^ 

iH iJVrer XBesamtheit^tlie"^'^^ r-;. : 

' messuhg' haben. Die herausgesuchten .Scheiben, i. -. ...^.. : 

sie bestehen aus Teilen gleicher Form, nur mit - ~^ 

^ - "^^'urSt^sthiedlicf^r 'Hoher werde^^ im^ Baukastenprin- = • ;> yyi 
! it- j^^i^;^;^ip!a5feiri>ahtJe(^est^ = - --^^v-" 
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isunoen hergestellt weroen Kann. ^.h ««jv. ^.^-^.-r- . - ■ . ".-^ 

Die Aufgabe wird erfindungsgemafi mit den --^-^^^^ zwischen;:<Jie=V^fbelkor^ 
Merkmalen des Anspruches 1 gelost. Wgig^auseihahde^^ ^l^^^ ^ -ry. ' 

Eine Scheibe ist nicht nur sehr einfach in.einen- - ' ist^nach dem Einsetzen- des Implantats- ke.ne Regu- . ■ • y^--^ - 
Wirbelspalt einzusetzen, sondern auch sehr leicht^'^-J, ; lierOng oder %Justierung : desselben .nnerhalb des 
und dimensionsma^ig auf den Anwendungsfall an- ';-"4o7 - Patientenkorpers erforderl.ch. - - _ _ • 
aeoam herstellbar So ist es beispielsweise mog< r..c:u...:. u^it^CHIIfe-eines- Computers ^4assen-« sich die zu 
'rdiJ^ScSiS'erst bei einer spezifischen An-- el.e.^^mmei^emmv^-6e^r^^^ --n 
lendu g !us etem vorgefertigten volien oder hoh- -^^Q^eil^ferH^atetn; s6^^ --Q^^ - ; 

rSgherauszuschiiden'zu steriiisieren oder ^orn ist ^efi^ 
1 stenli Zustand mit einem sterilen Schleifwerk-'- ^pte ein; rninmal^^ 

zeug und sterilem Wasser zu trennen und eirM^^^-^-^Oi^^^ - 
,en Durch Verwendung eines grobkornigen ^^mehges 

2t^eif-bzw Schneidwerkzeuges erhalten ^^b.^gen ..oo.:c^^^^^^^ .^..:.,n . ^ 

^ ' bzw. in den g^eraatf^eirierT Au^gfe'^t^HQnt 'der'terfirtdung wei- cn.j^cnetosn i o u. 

'^'>'%8'- ^'Isen^die^^^^^ /'l*'^. 

Verahkerungsstifte eingesetzt werden. 'Bei diieser ' *'* - 

Ausgestaltung sind die Scheiben sowohl' radial als 
-auch' drehsicher miteinander verbunden: Aufierdem . . . . 
sind. die Scheiben fertigungstechnisch sehr einfach ' 
herzustellen. - , 

Eine andere Moglichkeit ist. die Scheiben di- 
rekt mit eingeformten Verankerungsmitteln. wie z.B. ■ • ... . 
' Nut und' Feeler; Stift- und Bbhfung^^ " i^,.. 



Schnittflachen der Implantatscheibe, die die Aufla-'^'"^''- 



gen fur die Wirbelkorper. bi)den, eine. den An- 
wachsprozefi fordernde rauhe Oberllache. 

Im Prinzip ist die Venwendung einer Scheibe 
jeder Konfiguration. rund. mehreckig. unregelmaCi- 
ge Kontur mdglich. Auch die innere Kontur einer 
ringformigen Scheibe kann nach Bedarf gestaltet 
werden. 

Die fur den angrenzenden Wirt^elkorper die- 
nende Auflageflache einer Scheibe ist zur Forde- 
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Auch die Scheibenpackungen konnen als 
Ringscheiben ausgebildet werden, wobei der Hohi- 
raum zur radialen Verankerung der Ringe nriit Kno- 
chenmaterial Oder -zement ausgefuitt werden 'fanrV.*''; ' 
Vorteilhaft ist es, wenn der Irinennnantel d"er Rings- ' ^ 
cheiben unregelmaflig ist Oder geometrische Unre- 
gelma/Jigkeiten aufweist. jede Abweichung von' der" 
kreiszylindrischen Form dient zur drehsicheren 
Verankerung der aufgestapelten Scheiben, wenn 
der Hohlraum der Ringscheiben mit einem harten- 
den Material ausgefulit wird. 

Fur den sicheren Halt des als Scheibenstapel 
ausgebildeten Implantats zwischen den arigrerizen- " 
den Wirbelkorpern werden Endscheiben mit'einer " - 
rauhen Stirnseite vorgesehen. Die Rauhigkeit kann 
durch eine strukturierte Oberflache. herausragende 
Spitzen, Wellen und dergleichen erzeugt weVden: 

In jeder Ausfuhrung ist es moglich, die Schei- 
ben zu einer soliden Einheit miteinander zu verkle- 
ben, zB. mit PMMA-Zement. wenn erfordeftich " 
Oder zweckma/3ig. - 

Die Scheiben werden vorzugsweise aus einem 
kohlenstoffaserverstarkten Kunststoff (CFK) -herge- 
stellt, wobei die Verankerungsmittel je nach Ausge- ' 
staltung des Implantats aus demselben oder eihem 
anderen Material bestehen konnen. Die Herstellung 
des gesamten Implantats aus CFK hat den-'Vorteilr''^' 
daC das Implantat keine Streuung von ^Strahle'n ' 
bewirkt. so dafi die Wirbelsaule und das- ang>en;^; 
zende biologische Gewebe auch nach deni Inaplah- 
tieren eines Wirbelkorperersatzes mit alien bilcligb-"'" 
benden Verfahren (CT, MR) untersucht '^W^?den 
'kann : 

Bekannte Wickeltechniken lassen sictf zur se- ' ^ 
rienma/Jigen Fertigung der Implantat-Elemenfe'aii- 
wenden. Die Ringscheiben konnen beispielsvvei^e' 
mittels einer Flechtmaschine, die zusatzlich^ mit " 
unidirektionalen Fasern (UD) bestuckt isy herge-"^^ 
stellt werden. Mittels eines Stabdornes, d§r 'durcK';^"^ 
das Fiechtauge gezogen und mit UD-Fase'rn und'r" 
Flechtwerk umlegt wird. wird ein Faserverbundrohr ; 
in einem Arbeitsgang hergesteltt. von dem dann 
die Ringscheiben abgeschnitten werden. Der Stab\' 
dorn ist vorzugsweise aus dem auch als Trehnrnit-^' ^* 
tei verwendbaren PTFE (PolytetrafIuorethyfe'n)T^;D^^^ 
Stabdorn kann dabei ein Vieleck als QuerschnTtt - 
haben oder uber die Lange Nuten und/od§r'-Erhe- 
bungen aufweisen, wodurch im Faserver6un(jr6hr; 
bzw, in den Ringscheiben die fur die drefiSicKefS " ; 
Verankerung dieerforderliche Innenmantelgeonfetne^'^ 
direkt bei deren Herstellung gebildet wird, • ' - 

Auch Wickelverfahren unter Anwendung von*" 
Fasern oder Fasergelegen eriauben fertigungstech- - 
nisch einfache und fur Serienfertiguhg geeignete 
Herstellverfahren. Es konnen einheitliche Streben 
fur die Einzelscheiben und die Scheibenpackungen- 
konzipiert werden. 

Die Erfindung wird anhand von in der""Z-eiidh^' 



nung schematisch dargestellten Ausfuhrungsbei- 
spielen naher eriautert. Es zeigen; 
' Figriren' rund 2 
-'^'"'''^ifi '^iife^^ n-!- r 

' ein zweites' Au sf u h'ru n'gs be i spiel, 
' Figureri 5 bis 8 * " 
• je ein weiteres Ausfuhruhgsbeispiel. 

Der Erfindung liegt der Gedanke zugrunde, da/J 
10 der Chirurg an Ort und Stelle direkt nach Kenntnis 
der tatsachlichen Abmesstingen den Wirbelkorpe- 
rersatz zusam men stellt, ohne die Hilfe eines Pro- 



tHesentechhikers.'*Dazu wir ein Vorrat von Strangen _ . 
'unterschiedlicher Durchrhess^^^ eines Sor- 
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timents von Implantatkomponenten unterschiedli- 
cher Durchmesser und Hohen gehalten, so dafi fur 
'deh' je'wi^ttgen entsprech^nde.,; . 

- dicke, Scheibe'' aus ' denn^^^^ _ . . - 

heraugetrennt Oder die enfsprechende Anzahl von 
20 "* Kdmponfenten^r^l'ents^^^ .. 
*- 'heraOsgeh^lt ' und .zusammengesetzt zu werden . 
r braucht. ohne Schraubjustibr-oder andere Handgrif- . . 
fe vornehmen zu mussen. Die Auswahi der Scheir 
" ben" nach ihrer Hohe im jetzten Fall kann mittels_.. . _ . . . - j: 

25'' eines Rechii^rs'eHdlgenr'^* ' ~: - " 

- Di^ Grundlage eines "zusarnmengesetzten, , jna-,.^ , , . 
plantats i^^^^ vorgefertigten . - . 



n3n '.'Or 



Stheib^n^;>wb^^ eine runde/.meh-^ 
'^f&ki^e '8der 
30 -' ' Wr^heTif Es^k^n voile Scheiben oder auch 

^;-: :n RirfgschWiWn'.'^^^^^ . ... -r.. -. 

" "eS"" Wefden ' Scheiben satze mit unterschiedlichen , . _ : , 

■ - DurchMe^^n Safe' eines ^{^^^ c; 

- - DurchfnesserS'' mit' ScHeiBea unterschi^iich^r ' " . 

35;""'^ Rphe'b^ckt tsr ■S^teht;def pu^^^^ - 

^- '^^ ziisetzen^ wei-den in dem.^ . ; ..^^ 

entsprec^den ;"Scheibe^^^ die .ent^^^^^ . 

^- ' '"xhenden' dafi nach" dem 

*^-^^Zus&mm€^iS^tSe?f*d^ ~- • 

-40 ^ '^erfordertiche IrriljIaritatHo^^ /l.J ' i - - o-. -^^r 

'^ ' UfTi das'Sortim^ ^..o-.-^..-^.^ . - 

^^^-^in5gli(^;'i^^rV^^ ^^'^P'§|f;?§l^e- Whben-c 

■ '~ Weiniiqe hbtie ■Abrtieksuhgen ^ 

• ' die mit ' tiiedrigen' Scheiben: tB. millimet^rdicke^n j,.,,^ 




50 wi'^lh 'W^':;^^^^ bestehen^^ 

* . Scheiben' li *bis V4 aus runden Rihgscl^eiben.mit'/ ./ . . • 
einer Innenbohrung ' 1 5 und jeweits vier regelmafiig 
auf' die..Ririgscheibe ^yerteilten ' B;ohn^^ r.. 
diese BotjaiQgen' 1 6 werden Verankerungsstifte 17 " 
eino^^firL GeW/J der Ausfuhrung nach Fig.J...§ind 
dieMifte 17 mrt ihrem jeweils einem (EndelS mit 
-eineK^djejt>^11. 13 v^bunden, ^ 
' dert»;,5ndeiref»i,^h^^^^ ei7w,n^ch-/ 
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sien Scheibe 1 1 hineinragen. Bei dieser Ausgestal- 
tung wird eine Endscheibe 14 ohne Stift auszuge- 
stalten sein. In gleicher Weise werden die dunnen 
Scheiben 12 iediglich Bohrungen 16 aufweisen. 

Es ist nalurlich auch moglich, die Stitte 17 als 
von den Scheiben 11 bis 14 getrennte Bauteile 
herzustellen, so dafl die Stifte erst bei dem Zusam- 
mensetzen eines Implantats 10 in die Bohrungen 
16 eingefuhrt werden. 

Ansteile von Stiften als Verankerungsmittel 
konnen auch Nut- und Federsysteme in jeder mog- 
lichen Konfiguration vorgesehen werden. 

In Fig. 3 ist ein Ausfuhrungsbeispiel gezeigt, 
bei dem die Scheiben 21 auf der einen Stirnseite 
mit einer Ringfeder 22 und auf der anderen Stirn- 
seite mit einer damit fluchtenden Ringnut 23 verse- , 
hen sind. Urn eine Verankerung auch in Torsions- 
richtung zu erreichen. konnen ansteile der Ringfe- 
der 22, wie in Fig. 4 gestrichelt angedeutet, Feder- 
segmente 24 vorgesehen werden, die in entspre- 
chende Nutsegmente der nachsten Scheibe ein- 
greifen. 

in den dargestellten Ausfuhrungsbeispielen 
wurden runde Scheiben mit kreissymmetrisch ver- 
teilten Verankerungselementen gezeigt. Es ist 
. selbstverstandtich jede asymmetrische Anordnung 
der Verankerungselemente sowie jede AuBenkontur 
der Scheiben moglich, soweit letztere mit der Kon- 
tur der Wirbelkorper im Einklang steht 

Ringscheiben oder voile Scheiben lassen sich 
fertigungstechnisch einfach aus jedem biokompati- 
blen Material herstelten, da sie an keine bespndere 
Formgebung gebunden sind. Die Form kann sogar 
teilweise an das Herstellungsverfahren angepaCt 
werden. Fur die Serienfertigung gut geeignete Her- . 
stellungsmethoden sind Wickein oder Ziehen von 
Faserverbundrohren, aus denen die Scheiben als 
Einzelelement oder fur die vorstehend beschriebe- 
nen Scheibenpackungen herausgesagt, 
geschnitten bzw. -getrennt werden. Im Wickelver- 
fahren konnen nach bekannten Methoden Fasern 
Oder Fasermatten verwendet werden. Im Flechtver- . 
fahren wird, wie es in Fig. 5 angedeutet ist, ein 
entsprechend geformter Stabdorn 30. z.B- mit 
rechteckigem Querschnitt durch ein Fadenauge 31 
durchgezogen und dabei mit Bundetn von langsge- 
richteten, mit Matrix impragnierten UO-Fasem 32-, 
sowie mit auBeren Flechtfasern 33 umgeben. Nach 
dem Ausharten der Matrix werden aus dem so 
hergestellten Faserverbundrohr Ringscheiben^. 35 
herausgetrennt. wobei der Dorn vor oder nach' der 
Trennung der Ringscheiben entfernt wird. Der als 
Faserverbundrohr ausgebildete Strang dient sowohl 
zur Herstellung von Einzelscheiben als auch von 
Scheiben fur ein Scheibenpaket gemafi Fig. 1. 

Einzelscheiben 35 werden bei Bedart keilfor- 
mig (Fig. 6, hi > h2) herausgetrennt. \m neutralen 
Bereich 37 konnen Offnungen 38 vorgesehen wer- 



den, die zum Eingrifi von Imptantionswerkzeugen 
. und Fixationsmitteln. wie Krampen 39 verwendet 

werden. , - . ' . 

per Hohlraum 36 kann mil fremdem pder dem 
,5 V/ patientenefgene ddSr- mit Krio- 

chenzement ausgefOllt werden, das ebenfalls durch 
die Off nung 38 einfuhrbar ist. Bei zusammenge- 
setzten Scheiben dient der Knochenzement gleich- 
zei'tig'zur Verankerung der Scheiben in radialer 
;o Richtung und aufgrund delS nicht kreissymmetri- 
schen Innenquerschnittes' 36 auch in Torsionsrich- 
. ,1,. tung,. Ansteile des rechteckigen Innenquerschnittes 
kann. jede andere Konfiguration au^er der Kreisform 
zur Sicherung'gegen Drehbeweglichkeit zwischen 

;5 . den Scheiben gewahlt werden. 

*Fig. 7 zeigt eine Form mit einem zylindrischen 
[\''['\ jnnenrriantei' 40;_d^^^ 

Echebung 42 zur^Torsiorisver^nkerung ausgestattet 

ist,^ . 

2o! BeV'Bedarf" werden die Scheiben' oder Rings- 

'/■■'■■'cheiben ernseiU^^ ^ 
. schlie/Jenden Stanerfoiie'43 versehen, wie in Fig. 7 
gezeigt ist. Wenn zWei' Scheiben 45 zur Bildung 
des Irnplantats aufeinandergelegt und axial geprefit 
^25 %erden, piatzen die Klebstoffhulsen 44 auf. so daB 
der Klebstoff sich zwischen den^ ^^heiben 45 ver- 

i^l^'^H^^^ ^S^'^i^hdung Oder 

■ "'''erq'^nzend'zu'deri''^^^^ 
30^./.V./ungsmitteln*vei^'end^^^ , 

''VV In'dW Ausfu^^^^^^^ 

Tungen 46 gezeigt, /^ie ^^d)al .'<^^^ 
fw:..b.e 45 .gefuhrt sind. Sie ,<Jie^ 
" ' Knochenzements oder' knochenmaterials in den 

35,^,.,^oMfaum47^^^___, , 
''^'• ■'r ""bie .'dndscheibe^ i3. .T4''^(ndr1mf^^^^^ 10 
V/ haben an jhremJre^^ <^jf ^ ^^^l^Q^^^t^l" -^^^ Wirbel- 
.,r,:;l<nochen. dienendpn .Stirnende ejne'JrauHe, struktu- 
" " ' rierte o^er JrnitVdiskreten.y^m^^ 
40 " Oberflache 20.* Diesel spHen*^ 
' 'mit deri "angrenzenden; g^^ das Implantat 10 
,_._,.druckenden Wirbe!korpern^59, 51 die Verankerung 
'*"'* 'inneVhaVb' der' v/irbels^ule^ und als 

.Anwachshilfe fi.ienen. Wje yorstehen^d beschneb^ 

45.^. Tikann. !.bei'^' BedaHilp ".Jm^^^^ 
' ^elne'nichtgezeigte'radiale 6dhVurig^ 

Oder-material 53 in die innenbohrung 15 bis an 

^^-^r oedriickt 



- 50 bjeide Seiten entspr^^ 

^ ' ' Fl'ache l^Bt sich durcH Vehiveridxjng einer" grbbkor- 
. . nigen Schneidwerkzeuge dirfkt im Trennvorgang 
. ypm Strang bilden. 

Die Implantation eines derartigen Wirbel- 
55 und/oder Bandscheibenersatzes bedingt keine sy- 
stemspezifischen Schwierigkeiten. Wenn der chi- 
rurgische Schritt soweit gekommen ist, dafl der 
Abstand zwischen den angrenzenden Wirbelkor- 
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pern ieststellbar ist. wird minels dieses Wertes im 
Rechner die Zusammensetzung der Scheibenho- 
hen fur das Implantat errechnet, herausgesucht und 
zusammengesetzt Oder mittels eines genau ein- 
stellbaren Werkzeugs die Scheibe vom Strang ab- 
getrennt. Die angrenzenden Wirbelkorper warden 
etwas auseinandergezogen und das im Baukasten- 
system zusammengesetzte Implantat bzw. die 
Scheibe zwischengelegt. Aufler dem Plazieren des 
Implantats sind keine weiteren Handgriffe bezuglich 
des Implantats notwendig. Aufier der Implantathohe 
variiert auch der Durchmesser des Implantats. Das 
Scheiben- und/oder Strangsortiment ist daher auch 
nach Querschnitten zu bestucken. 

In Fig. 8 ist schliefllich ein hohler Strang 50 
unregelmafiiger Konflguration gezeigt, der aus 1 
bis 20 Flechtwerken 51 gebildet ist. Ein nicht ge- 
zeigter Dorn wird entsprechend oft durch das Ring- 
fadenauge einer Flechtmaschine gezogen und da- 
bei mit entsprechend vielen Flechtwerken und Ma- 
trixmaterial uberzogen. Mit Trennscheiben werden 
an Trennlinien 52 die Scheiben 53 fur ein Implantat 
Oder Implantatelement herausgeschnitten. 

Patentanspriiche 

1. Implantat fur die Wirbelsaule, bestehend aus 
mindestens einem steifen Element, dadurch 
gekennzeichnet, da/3 das Implantat aus minde- 
stens einer Scheibe (11 bis 14, 21. 35, 45. 53) 
besteht. die direkt zwischen zwei angrenzen- 
den Wirbelkdrpern zwischenlegbar ist und je 
nach Wirbellage parallele oder zueinander im 
Winkel stehende Auflageflachen hat. 

2. Implantat nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Scheibe als Ringscheibe (35, 
45, 53) mit regelmafiigem Oder unregelmafii- 
gem Umfang ausgebildet ist, und dafi der In- 
nenumfang der Scheibe einen vieleckigen oder 
unregelmafiigen Querschnitt hat. 

3. Implantat nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, dafi die Auflageflachen der 
Scheibe (14, 35, 53) Rauhigkeiten, Porenwel- 
iigkeiten oder andere Unebenheiten aufweisen. 

4. Implantat nach Anspruch 1. dadurch gekenn- 
zeichnet, dafl die Auflageflachen der Scheiben 
(14, 35, 53) herausragende Spitzen (20) auf- 
weisen. - ;. \ •' \\y 

5. Implantat nach einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet. dafl die 
Scheibe (45) Kanate (46) aufweist. in die Kno- 
chenzement oder Knochenmaterial einbringbar 
ist. 



6. Implantat nach einem der vorhergehenden An- 
spruche. dadurch gekennzeichnet. dafi die 
Scheibe (11 bis 14. 2135. 45, 53) aus faserver- 
starktem Kunststoff besteht und im Wickelver- 

5 fahren oder ausaufgerollten Fasermatten her- 

gestellt ist. 

7. Implantat nach einem der vorhergehenden An- 
spruche. dadurch gekennzeichnet, da/3 die 

10 Scheibe (53) aus einem Strang (32. 33 bzw. 

50) geschnitten ist. 

8. Implantat nach Anspruch 7, dadurch gekenn- 
zeichnet, daJ3 der Strang (32. 33 bzw. 50) aus 

75 unidirektionalen Fasern (32) und/oder Flechtla- 

gen (33, 51) besteht. 
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[Title in German of the object of the invention:] 
Wirbelkorperimplantat 



INTRAVERTEBRAL BODY IMPLANT 



The invention pertains to an intravertebral (intraspinal) 
body implant for vertebral (spinal) columns consisting of at 
least a rigid element. 

Intravertebral bodies have different size along a spinal 
column, and vary from patient to patient. Therefore, when an 
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intravertebral body is substituted by an implant, it is necessary 
that the implant is matched to the effective size of the interval 
between the adjacent intravertebral bodies. 

In order for an allowance to be made for this interval, 
implants were developed (DE 30 23 942 C3) , which essentially 
consist of two parts, which are connected to one another by means 
of a threaded connection, and whose axial height can be changed 
by rotation, or which can be matched to the interval between the 
intravertebral bodies. By means of transverse bolts or other 
means of anchoring, the two parts are anchored in a way, which is 
resistant to torsional stress or prevents a rotation. Therewith, 
by means of a single embodiment an entire range of intervals can 
indeed be covered, however the adjustment in height takes 
relatively much time in the case of a fine thread. 

An implant of the generic kind, which rectifies this 
imperfection, is known from the WO 90/00037, which implant is 
inserted solely between two vertebrae by means of a tool . 
However, the approximately rectangular implant is assembled out 
of intricate individual parts, 

Therefore, the objective to develop an implant of the kind 
mentioned at the outset, which can rapidly be implanted and which 
- from the standpoint of manufacturing engineering - can also 
easily be manufactured for a multiplicity of overall dimensions, 
forms the basis of the [proposed] invention. 

In accordance with the invention, the set objective is 
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achieved with the help of the features, cited in claim 1. 

Not only is a disk easily inserted into a spinal gap but it 
can also be manufactured in such a way that it can very easily 
and dimensional correct be matched to a certain case of 
application. For example, in the case of a specific application, 
it is thus possible that first of all the disk is cut out of a 
prefabricated solid or hollow strand, sterilized, or separated in 
sterile state with the help of a sterile grinding tool and 
sterile water. By using a coarse-grained grinding, respectively 
cutting tool, a rough surface, promoting the growth process, is 
imparted to the sectional areas of the implant [spinal] disk, 
which form the support for the intravertebral bodies. 

Basically, the use of a disk of any configuration, be it of 
round, polygonal, irregular contour, is possible. Also, the inner 
contour of an annular disk can be created as occasion demands. 

The contact surface of a disk, which is being used for the 
adjacent intravertebral bodies, is designed as structured for the 
promotion of the growth process, and is selected as being coarse, 
or running in different directions. Anchoring means in the form 
of projecting tips or spikes are used for the immediate securing 
of the prosthesis after the implantation takes place. 

The disk- shaped implant is preferably made of fiber- 
reinforced plastic [FRP] . In accordance with a preferred 
embodiment of the invention, in order to produce a single-piece 
implant, the disk is cut out of a hollow strand, which consists 



3 



of a multiple number of braiding layers [plaiting layers] . The 
braiding layers, are wound up one after another on a 
correspondingly shaped mandrel [arbor], preferably on a mandrel, 
having rectangular cross-section and rounded corners, directly in 
a braiding machine. The dislcs are cut off with the desired 
height, which can vary over the dislc. Implants of this Jcind are 
characterized in that they can be manufactured in an 
extraordinarily easy way, in which the fiber orientation equally 
imparts an optimal rigidity and strength to the implant. 

In accordance with yet another embodiment of the invention, 
two or more disJcs are assembled, in order for an intravertebral 
body implant to be produced. In that case, a stock of an 
assortment of dislcs, having different height and diameter, is 
kept, available at hand. For the purposes of an implantation, the 
interval between the vertebrae is measured, and correspondingly 
thick, respectively high, disk of the assortment are combined 
together in such a way, that they have the desired vertical 
dimension in their entirety. The selected disks - they consist of 
parts of analogous shape, only having different height - are 
stacked one above another, in accordance with the modular 
principle, and are inserted as ready-made implant between the 
intravertebral bodies, which - to this end- are slightly pulled 
apart. Also, in this case, after the insertion of the implant, a 
regulation or adjustment of the latter inside the patient body is 
not required. 
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With the help of a computer, the disks' heights, which are 
to be combined, are instantaneously determined so that a minimal 
time input is required between the spinal interval measurement 
and the reception of the insertable implant. The radial 
anchoring, and the anchoring, preventing a rotation and resisting 
the torsional stress, of the assembled disks, can be mastered in 
a multifarious way. 

In accordance with an embodiment of the invention, the disks 
have aligned boreholes, into which anchoring pins or studs can 
be inserted. In that embodiment, the disks are radially connected 
to one another, and also in such a way that they resist the 
torsional stress [i.e. possess torsional strength], and cannot 
rotate. Moreover, from a manufacturing engineering standpoint, 
the manufacturing of the disks is very easy. 

Another possibility consists in that the disks are directly 
produced as having molded anchoring means, such as, e.g., groove 
and tongue, pin [stud] and boreholes. 

Also, the disk packages can be designed as annular disks 
whereby the hollow space is filled with bone material or bone 
cement for the purposes of a radial anchoring of the rings. It is 
advantageous when the inner jacket of the annular disks is 
irregular, or has geometrical irregularities. Each deviation from 
the circular cylindrical shape is used for a torsionally 
resistant anchoring of the stacked disks when the hollow space of 
the annular disks is filled up with a hardening material. In 
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order for a reliable support of the implant - which is designed 
as a disk stack - to be achieved between adjacent intravertebral 
bodies, end-disks are provided, having a rough frontal side. The 
roughness can be generated by means of a structured area, 
projecting tips, undulations, and similar. 

In each embodiment, it is possible to glue the disks with 
one another into a solid unit, e.g., with the help of PMMA* 
cement, if required, or if functionally feasible. [*Translator ' s 
note: PMMA = polymethyl methacrylate] . 

Preferably, the disks are made of a carbon- fiber reinforced 
plastic (CFP) whereby the anchoring means - according to. the 
design of the implant - can consist of the same, or another 
material. The manufacturing of the entire implant of CFP has the 
advantage that the implant does not bring about any scattering of 
rays, so that the spinal column and the adjacent biological 
tissue can also be examined after the implantation of a 
spinal-column replacement with the help of all image -producing 
methods (CT*, MR*) [*Translator ' s note: CT = charge- transfer 
(absorption band or electron-transfer band) ; MR = magnetic 
resonance) . 

Known winding techniques may be used for 
series-manufacturing of the implant elements. For example, the 
annular disks ["washers"] can be made with the help of a braiding 
machine, which is additionally outfitted with unidirectional 
fibers (UD) . By means of bar-shaped mandrel, which is pulled 
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through the braid eyelet, around which there are laid UD-fibers 
and braiding, a bonded-fiber tube is generated in a single run, 
from which the annular disks are afterwards cut off. The 
bar- shaped mandrel is preferably of PTFE 

(polytetraf luoroethylene) , which is also used as mold release 
agent. At the same time, the bar-shaped mandrel can have a 
polygonal cross-sectional area, or grooves all over the length, 
and/or elevations, as a result of which the inner- jacket 
geometry, required for the torsionally-resistant anchoring, can 
directly be formed in the bonded- fiber tubes, respectively in the 
annular disks, over the course of their manufacturing. 

Also, winding methods using fibers or fiber-woven fabrics 
allow a manufacturing process, which is simple from the 
standpoint of manufacturing engineering, and suitable for series- 
manufacturing. Unified struts for the individual disks and the 
disk packages [packings] can be designed. 

The invention is elucidated in greater detail by means of 
exemplified embodiments, diagrammatically represented in the 
drawing , wherein 

Figs. 1 and 2 show a first exemplified embodiment. 
Figs. 3 and 4 show a second exemplified embodiment 
Figs 5 thru 8 show another exemplified embodiment, each. 
The notion' that the surgeon directly assembles the spinal 
body substitute [replacement set] on the very spot by knowing the 
actual overall dimensions and without the help of a prosthesis 
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technician, forms the basis of the invention. To this end, a 
stock of strands, having different diameter and/or a supply of an 
assortment of spare implant components, having different diameter 
and height, is maintained so that for each relevant case either a 
corresponding thick disk needs to be separated from the relevant 
strand, or the relevant number of components, having relevant 
dimensions ought to be taken out, and assembled without threaded 
[screw] adjustments or other types of handling. In the last case, 
the selection of the disks according to their height can take 
place by means of a computer. 

The base of an assembled implant consists in the stacking of 
prefabricated disks whereby these disks can have a round, 
polygonal or irregular outer contour. Solid disks or also annular 
disks can be used in their capacity as components. Disk 
assortment sets, having different diameters, are necessary 
whereby each assortment of a diameter is outfitted with disks, 
having different diameter. If one is absolutely certain about 
the diameter of the disk to be used, the corresponding heights 
are yet to be selected within the framework of the corresponding 
disk batch [assortment set] so that after the selected disks are 
assembled, the required implant height is thus produced. 

For example, in order for the assortment with respect to the 
disk height to be maintained as small as possible, few high 
dimensions can be provided, which are correspondingly 
supplemented with lower disks, e.g., having a thickness of 
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several millimeters , 

Fig.l shows an exemplified embodiment, in which a ready-made 
implant 10 is assembled out of three thicker disks 11, a thin 
disk 12, and two end-disks 13 and 14. 

As diagrammatically represented in Fig. 2, the disks, 11 
thru 14, consist of round annular disks, having an inner borehole 
15, and four boreholes 16, respectively, which are equitably 
distributed over the annular disk. Anchoring pins [studs] 17 are 
introduced into these boreholes 16. In accordance with the 
embodiment, depicted in Fig. 1, the pins 17 are connected with 
one of their respective ends 18 to a disk 11, 13 while they 
protrude with the other end 19 into the borehole of the 
subsequent disk 11. In this embodiment, an end-disk 14 is 
designed without pin [stud] . In an analogous way, the thin disks 
12 have solely boreholes 16. 

Self -evidently, it is also possible to produce the pins as 
structural components separated from the disks 11 thru 14 so that 
the pins are introduced into the boreholes 16 only when the 
assembly of an implant 10 takes place. 

Instead of pins, groove -and -tongue systems can also be 
provided as anchoring means in each possible configuration. 

Fig. 3 shows an exemplified embodiment, in which the disks 
21 are provided with an annular [ring] spring 22 on one of the 
frontal sides whereas, on the other frontal side, they are 
provided with an annular groove 23, aligned with the annular 



9 



spring 22. In order for an anchoring to be also achieved in the 
torsional direction, spring segments 24 can be provided instead 
of the annular [ring] springs 22, as indicated by the dotted line 
in Fig, 4, which spring segments engage into corresponding 
grooved segments of the next disk. 

In the diagrammatically represented exemplified embodiments, 
there were shown round disks, having a circularly symmetric 
distribution of the anchoring elements. It is self-evident that 
any asymmetric arrangement of the anchoring elements as well as 
of any outer contour of the disks is possible as long as the 
latter are in agreement with the contour of the intravertebral 
bodies . 

From the standpoint of manufacturing engineering, 
annular disks or solid disks can easily be manufactured of any 
biologically compatible material because they are not bound to a 
particular shaping. The shape can even partially be matched to 
the manufacturing method. Manufacturing methods, which are 
adequate for the series-manufacturing are winding or pulling of 
bonded- fiber tubes, out of which the disks are sawn off, cut off, 
or separated, either as individual element or as elements for the 
disk packings [packages], described above. In the winding method, 
fibers or fibrous mats are used in accordance with known methods. 
In the braiding method, as depicted in Fig. 5, a correspondingly 
shaped bar-shaped mandrel 30, e.g., having a rectangular cross- 
section, is passed through a thread eyelet [guide] 31, and, in 
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doing so, it is surrounded with bundles of 
longitudinally directed, unidirectional [UD] fibers 32, 
impregnated with matrix, as well as with outer braiding fibers 
32. After the solidification of the matrix, annular disks 35 are 
separated out of the bonded- fiber tube thus produced, whereby the 
mandrel is removed prior to or after the separation of the 
annular disks. The strand, which is designed as bonded-fiber 
tube, is used for the manufacturing of individual disks as well 
as for the manufacturing of a disk package, as depicted in Fig. 
1. 

When needed, individual disks 35 are separated as 
wedge-shaped ones (Fig. 6, (hi > h2) . In the neutral area 37, . 
there can be provided openings 38, which are used to engage the 
implantation tools and fixation means, such as staples [cramp 
irons; clams; or clips] 39. 

The hollow space 36 can be filled up with extraneous bone 
material, or with patient's own bone material, or with bone 
cement, which can also be introduced through the opening 38, When 
the disks are assembled, the bone cement is also used for the 
anchoring of the disks in the radial direction, and - due to the 
non-circular symmetric inner cross-section 36 - in the torsional 
direction as well. Instead of the rectangular inner 
cross-section, any other configuration - save the circular shape 
- can be selected, in order for a free rotational motion between 
the disks to be precluded. 
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Fig. 7 shows a shape, having a cylindrical inner jacket 40, 
which is outfitted with an elevation 42 for torsional anchoring. 

If need arises, the disks or annular disks are provided with 
a starter foil 43- as shown in Fig 7 - surrounding adhesive 
cartridges 44, When two disks 45 for the formation of the implant 
are placed one above another, and axially compressed, the 
adhesive cartridges 44 burst open, so that the adhesive is 
distributed between the disks 45, and connects the disks with one 
another. The adhesive connection can be used as single connection 
or supplementarily to the aforementioned anchoring means. 

In the embodiment in accordance with Fig. 7, there are shown 
additional boreholes 46, which are radially guided through the 
annular disk 45, They are used for the introduction, of the bone 
cement or bone material into the hollow space 47. 

On their free frontal end, used as the support for the 
spinal bones, the end-disks 13, 14 of an implant 10 have a 
surface 20, which is rough, structured, or provided with discrete 
elevations. In interaction with the adjacent intravertebral 
bodies 50, 51, which are pressing against the implant 10, the 
said elevations should guarantee the anchoring inside the spinal 
column, and be used as growth help. As described above, bone 
cement or material 53 can be pressed - if need arises - through a 
non-diagrammatically represented radial borehole into the inner 
borehole 15 up to the adjacent intravertebral body 50, 51, In the 
case of a single-disk implant, both sides are correspondingly 
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designed. A rough surface can be directly formed within the 
framework of the separation process from strand by using a 
coarse-grained cutting tool. 

The implantation of an intervertebral disk substitute and/or 
an intravertebral f ibrocartilage [intravertebral ligament; 
intervertebral cartilage] of this kind is not subject to any 
system-specific problems. If the surgical step has gone so far 
that the interval between the adjacent vertebral bodies can be 
adjusted, the assembly of the disk-heights for the implant is 
calculated in the computer with the help of this value, selected, 
and assembled, or with the help of a precisely adjustable tool, 
the disk is separated from the strand. The adjacent vertebral 
bodies are somewhat pulled apart, and the implant, respectively 
the disk, assembled within the framework of the modular method, 
is inserted. As far as the implant is concerned, no additional 
manipulation procedures or handling are necessary save for the 
placement of the implant. Besides the implant height, the 
diameter of the implant also varies. Hence, the disk and/or 
strand assortment is also to be supplied according to 
cross-sectional areas . 

Finally, in Fig. 8, there is shown a hollow strand 50, 
having an irregular configuration, which hollow strand is formed 
out of 1 to 2 0 braidings 51. A mandrel, which is not 
diagrammatically represented, is often pulled through the annular 
thread eyelet of a braiding machine, and, in doing so, lined with 
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many braidings and matrix material, respectively. With the help 
of separating disks, the disks 53 for an implant or implant 
element, are cut out at separating lines 52. 

Patent Claims 

1, Implant for spinal columns, consisting of at least a rigid 
element, characterized in that the implant consists of at least 
a disk (11 thru 14, 21, 35, 45, 53), which can be directly 
inserted between two adjacent vertebral [intravertebral] bodies, 
and according to the spinal position has parallel contact 
surfaces [support surfaces] or contact surfaces, which are at an 
angle with respect to one another. 

2. Implant as claimed in claim 1, characterized in that the 
disk is designed as annular disk (35, 45, 53), having regular or 
irregular circumference, and that the inner circumference of the 
disk has a polygonal or irregular cross-section. 

3. Implant as claimed in claim 1 or 2 , characterized in that 
the contact surfaces of the disks (14, 25, 53) have roughness, 
pore undulations, or other unevennesses . 

4. Implant as claimed in claim 1, characterized in that the 
contact surfaces of the disks (14, 35, 53) have protruding tips 
or spikes (20) . 

5. Implant as claimed in one of the preceding claims, 
characterized in that the disk (45) has channels (46) into which 
bone cement or bone material can be introduced. 



14 



6. Implant as claimed in one of the preceding claims, 
characterized in that the disks (11 thru 14, 21, 35, 45, 53) 
consist of fiber-reinforced plastic, and are made within the 
framework of the winding method or of wound up [batched up] fiber 
mats [fiber webs] . 

7. Implant as claimed in one of the preceding claims, 
characterized in that the disk (53) is cut out of a strand (32, 
33, resp. 50) . 

8. Implant as claimed in claim 7, characterized in that 

the strand [hank; rope] (32, 33 or 50) consists of unidirectional 
fibers (32 and/or braiding layers (31, 51) . 
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